CXCR4 expression in the cat
The major pathway of infection with the primate lentiviruses involves attachment of the virus via a high affinity interaction with CD4 followed by binding to a seven transmembrane domain molecule (7TM), principally CXCR4 or CCR5. Consequently, viruses that utilize CXCR4 as a receptor target preferentially the cell types expressing CXCR4 while those using CCR5 target CCR5-expressing cells. In human beings, the expression of CCR5 on peripheral blood T cells is restricted largely to CD4+/CD45RO+ cells (memory cells), while CXCR4 is expressed on both naïve and memory T cells, albeit with higher levels on CD4+/CD45RA+ cells (naïve cells) (3, 13, 14, 16, 18) .
Moreover, CXCR4 expression is not restricted to T cells; significant amounts of CXCR4 are found on B cells while NK cells are effectively negative for expression (3, 13) .
Conversely, CCR5 is expressed on NK cells and not B cells. The differential expression of CXCR4 and CCR5 in the immune system of human beings may provide a basis for the specific targeting of memory T cells early in infection (when CCR5-dependent strains predominate) and the wider range of cell types targeted with the emergence of CXCR4-dependent strains in the later stages of infection (3, 23) . Previous studies demonstrated that feline immunodeficiency virus (FIV) utilised the feline homologue of CXCR4 as a receptor (21, 22) . The envelope glycoprotein from cell culture-adapted strains of FIV binds with a high affinity to CXCR4-expressing cells (11) and infection with both cell culture-adapted and primary strains of FIV is blocked by CXCR4 antagonists (9-11, 17, 19) . Given the restricted expression of CXCR4 and CCR5 in the immune system of human beings, and how this affects the in vivo tropism of HIV, it is important to determine the expression pattern of CXCR4 in the domestic cat in order to elucidate the (Fig. 1b) . In order to confirm the identity of the monocyte population, the cells were dual-labelled with antibodies recognizing CXCR4 (44718) and CD14 (Tük 4, Dako Ltd., Ely, UK), a marker expressed at high levels on both murine and human monocytes but also to a lesser degree on a subpopulation of human B cells (12) .
CD14 expression resided largely within the expected monocyte gate ( 
conjunction with CD14 expression. The expression of CXCR4 on CD14+ monocytes was variable, however, expression was detected consistently on monocytes from all cats tested (Fig. 1e) . We examined next the expression of CXCR4 on lymphoid cells. The majority of CXCR4 expression resided in the B220+ population (B cells, Fig. 1f ). While the intensity of CXCR4 expression varied amongst cats, the level of expression was consistent amongst analyses. CD5+ lymphocytes (in the domestic cat, CD5 expression is restricted to T cells (1, 4)) were ostensibly negative for CXCR4 (Fig. 1g) . Similar findings were obtained using antibodies against feline CD4, CD8 and CD3 (data not shown). Anti-CXCR4 antibodies 44701 and 44717 (R&D Systems) yielded similar findings to antibody 44718 (data not shown) suggesting that the low level of reactivity with feline T cells is unlikely to result from the expression of a distinct antigenic conformation of CXCR4 on these cells. In order to compare the intensity of CXCR4 expression on feline and human lymphocytes we processed samples of feline and human blood in parallel for flow cytometry (Fig. 2) . While CXCR4 expression was detected on both feline (Fig. 2b, B220+ ) and human (Fig. 2e, CD19+ ) B cells, only human T cells (Fig. 2f, CD3+ ) but not feline T cells (Fig. 2c, CD5+ ) expressed detectable levels of CXCR4. Although human lymphocytes (Fig. 2d.) were observed to be larger than feline lymphocytes (Fig. 2a.) , the smaller surface area of the feline cells was insufficient to account for the failure to detect CXCR4 expression on feline T cells. Thus while expression of CXCR4 on both B cells and monocytes in the cat is similar to the expression pattern in human beings, it differs markedly in that it is undetectable on peripheral T cells. It is intriguing that the human and feline viruses induce such similar
disease conditions while the major (co)receptor distribution varies between the two species.
CXCR4 expression in FIV-infected cats. CXCR4 expression is downmodulated on some T cell subsets from HIV-infected human beings (15) . Given that CXCR4 expression is down-regulated on FIV infected cells in vitro (11), we asked whether FIV infection affected CXCR4 expression in vivo. The expression of CXCR4 was examined in three groups of three age-matched animals that were either uninfected (control), or had been infected for two years with either a primary strain of FIV (GL8 414 ) or a cell-culture adapted strain of FIV (PET F14 ). Mean CXCR4 expression (absolute number or fluorescence intensity) was remarkably consistent amongst the three study groups ( Table 1 Infection with FIV is CXCR4-dependent (9, 11, 17, 22) , thus the expression of CXCR4 on feline monocytes is consistent with FIV being a monocyte-tropic virus (8).
Similarly, the high level of CXCR4 expression on B cells is consistent with B cells being
a major reservoir for proviral DNA in chronic infection (5) . However, the failure to detect CXCR4 expression on the majority of T lymphocytes in peripheral blood is in contrast to the distribution of CXCR4 expression in human beings (3, 13) . While it is possible that CXCR4 may be expressed on resting feline T cells in an antigenic conformation that is not recognized by the CXCR4 antibodies used in this study, previous data have demonstrated that the same anti-CXCR4 antibodies used in this study (44701, 44717 and 44718) recognize human CXCR4 on both T and B cells (2) and feline CXCR4 on a range of cell types (11) . Moreover, using the same antibodies, we were able to detect CXCR4 
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